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surgical care
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Objective To estimate how many children and adolescent worldwide do not have access to surgical care.

Methods We estimated the number of children and adolescents younger than 19 years worldwide without access to safe, affordable
and timely surgical care, by using population data for 2017 from the United Nations and international data on surgical access in 2015. We
categorized countries by World Bank country income group and obtained the proportion of the population with no access to surgical care
from a study by the Lancet Commission on Global Surgery.

Findings An estimated 1.7 billion (95% credible interval: 1.6-1.8) children and adolescents worldwide did not have access to surgical
care in 2017. Lack of access occurred overwhelmingly in low- and middle-income countries where children and adolescents make up a
disproportionately large fraction of the population. Moreover, 453 million children younger than 5 years did not have access to basic life-
saving surgical care. According to Lancet Commission on Global Surgery criteria, less than 3% of the paediatric population in low-income
countries and less than 8% in lower-middle-income countries had access to surgical care.

Conclusion There were substantial gaps in the availability of surgical services for children worldwide, particularly in low-and middle-income
countries. Future research should focus on developing specific measures for assessing paediatric surgical access, delivery and outcomes
and on clarifying how limited surgical access in the poorest parts of the world affects child health, especially mortality in children younger
than 5 years.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The Millennium Development Goal period (i.e. 2000 to 2015)
was characterized by an unprecedented decrease in child
mortality." Even in the poorest areas of the world, mortality
in children younger than 5 years fell dramatically, which led
to predictions that a grand global convergence in mortality in
this age group would be possible by 2035. However, further
progress will depend on continued improvements across the
full spectrum of child health services.

Surgical care for children is one area of child health that is
often overlooked, yet can play an important role in preventing
death and disability.’ Surgery is vital for the repair of correct-
able congenital anomalies (e.g. congenital heart disease, cleft
lip and palate and club foot), the treatment of life-threatening
injuries and burns, and the diagnosis and treatment of child-
hood cancers. Surgery can minimize the acute and long-term
suffering of children, protect families from substantial financial
loss and increase economic productivity. In addition, surgical
care can play a role in achieving health-related sustainable
development goals and targets, in particular: (i) ending pre-
ventable deaths in newborn babies and children younger than
5 years; (ii) reducing death and disability due to road traffic
injuries and noncommunicable diseases; (iii) ensuring univer-
sal health coverage; and (iv) increasing the health workforce.*

In 2015, the Lancet Commission on Global Surgery re-
ported that at least 4.8 billion people worldwide lacked access

to surgical care.”® The Commission assessed the availability
of surgical services using a chance tree, probability model, in
which access was evaluated over four dimensions: (i) timeli-
ness, which was assessed from the proportion of people with
serious injuries who were transported by ambulance; (ii) surgi-
cal capacity, which was defined as the proportion of surgical
procedures needed to meet demand that were actually under-
taken; (iii) safety, which was assessed from the proportion of
operating theatres with pulse oximetry; and (iv) affordability,
which was defined as the proportion of patients undergoing
surgery who were protected from catastrophic expenditure
due to out-of-pocket payments.® Access to surgical care varied
widely across geographical regions, with more than 95% of the
population in South Asia and central, eastern and western sub-
Saharan Africa having no access. It was not clear, however, how
lack of access affects the paediatric population. Consequently,
in our analysis, we sought to answer the specific question:
“How many children and adolescents worldwide lack access
to safe, affordable and timely surgical care?”

Methods

To estimate the number of children and adolescents without
access to surgical care we used population data for 2017 from
the United Nations and previously reported data on access to
surgery from the Lancet Commission on Global Surgery.””
The proportion of the population without access to surgical
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care in countries in different World Bank
income groups and their associated 95%
credible intervals (Crls) were extracted
from Table 1 of Alkire et al’s 2015 paper.®
Our analysis did not attempt to estimate
the number of children and adolescents
who required surgical care; instead we
estimated the number that did not have
access to surgical services had they been
needed.

Assuming the proxy markers used
to assess access to surgical care in the
Lancet Commission on Global Surgery’s
study apply equally to children and
adults, then the number of children and
adolescents in a specific age and World
Bank income group can be given by:

N4, ;=B xF, (1)

where NA,  is number of children and
adolescents in age group i and World
Bank income group j without access to
surgical care, P, is the total population
of children and adolescents in age group
i and income group j and F, is the frac-
tion of the total population in income
group j without access to surgery.

The global population of children
and adolescents without access to surgi-
cal care, NA, can then be determined by
summing the estimated numbers in each
age and income group:

NA =} NA,, (2)
ij
We estimated the number of chil-
dren and adolescents without access to
surgical care in the age groups 0 to 1, 1
to 4,510 9,10 to 14 and 15 to 19 years
for each World Bank income category.

Results

Table 1 shows: (i) the number of chil-
dren and adolescents in different age
groups worldwide in 2017, with coun-
tries grouped into the World Bank
income categories of high, upper-
middle, lower-middle and low income;
(ii) surgical access rates reported in
each income category by the Lancet
Commission on Global Surgery study
in 2015;° and (iii) the estimated number
of children and adolescents without ac-
cess to surgery worldwide, categorized
by age and country income group. We
estimated that around 1.7 billion (95%
Crl: 1.6-1.8) children and adolescents
worldwide did not have access to surgi-
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cal care in 2017. This figure corresponds
to 67% (95% Crl: 64-70) of all children
and adolescents worldwide. Lack of
access occurred overwhelmingly in
low- and middle-income countries,
where 89.5% of individuals younger
than 19 years live. Overall, 65% of the
world’s children and adolescents without
access to surgical care (i.e. 1.1 billion)
live in lower-middle-income countries.
In particular, 453 million children
younger than 5 years did not have access
to basic life-saving surgical care. When
assessed using the Lancet Commission
on Global Surgery’s criteria, less than
3% of the paediatric population living in
low-income countries and less than 8%
living in lower-middle-income countries
had access to surgical care.

Discussion

The World Health Organization has
defined universal health coverage as the
opportunity for any individual to have
access to needed health services (in-
cluding disease prevention, health pro-
motion, treatment, rehabilitation and
palliative care) of sufficient quality to be
effective while also ensuring that use of
these services does not result in financial
hardship.® Surgery and anaesthesia were
officially recognized as indispensable
components of universal health coverage
in 2015 when the World Health Assem-
bly adopted resolution WHA68.15.° To
facilitate implementation of the resolu-
tion, a growing number of countries are
developing national surgery, obstetric
and anaesthesia plans based on recom-
mendations of the 3rd edition of the
World Bank’s Disease Control Priorities
and of the Lancet Commission on Global
Surgery.>'* These national plans involve
an iterative process in which stakehold-
ers use country-level data to develop
contextually relevant and sustainable
plans to ensure that surgical, obstetrical
and anaesthetic services are available
for an entire country or region."" An
appreciation of existing gaps in surgical
services for children is important for

ensuring that universal health coverage
effectively encompasses the health-care
needs of paediatric patients.

Although some might consider our
estimate of the number of children and
adolescents without access to surgi-
cal care to be too high, the number is
consistent with our experience in many
low-income countries, where surgical
care for children has been a low priority
and has often been excluded from child
health programmes. Further, because
children develop different surgical
problems from adults and often require
specialized care, the actual number
without access could be even higher. The
Lancet Commission used the availability
of Caesarean section as a proxy marker
for access. However, its availability does
not necessarily ensure that the expertise,
infrastructure and safety measures are in
place to care for children with surgical
problems. Indeed, a country could meet
its targets for the number of surgical
cases, health-care workforce and, even,
financial protection without providing
any surgical care for children. Specific
metrics for paediatric surgical access
are needed to help achieve equitable
access to surgical and anaesthetic care
for children.

It is important to emphasize that
our study focused on access to surgi-
cal care and not the unmet need for
care (i.e. when an individual has an
untreated condition that would benefit
from surgical care). Access refers simply
to the availability of surgical care should
it be needed. Unmet need would be a
better metric because it could serve to
quantify the impact of limited surgical
care on child health. Nevertheless, it is
difficult to see how the desired child
health targets in low- and middle-
income countries could be achieved
when access to surgical care is so sparse.
Surgical conditions are common in pae-
diatric patients, with up to 85% of those
younger than 15 years being affected."
Consequently, poor access results in
substantial morbidity and mortality."
Moreover, the availability of surgical
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care is critical for infants as birth defects
are now the fifth most common cause of
death in children younger than 5 years.**
Without improvements in surgical and
anaesthetic paediatric care, it will be
impossible to achieve the second target
of sustainable development goal 3: to
end preventable deaths of newborns and
children younger than 5 years by 2030."

Finally, it is important to appreciate
that the availability of surgical services
does not necessarily ensure that a child
or adolescent with a surgical condition
will receive high-quality care. However,
some elements of effectiveness were
inherently considered in our analysis
as the Lancet Commission on Global
Surgery defined access as the availability
of safe, affordable and timely surgical
care. In future studies, other aspects of
surgical delivery may need to be exam-
ined because the quality of care is also
dependent upon the care structure (i.e.
infrastructure, equipment and human
resources for health), the process of
care (i.e. the actual care delivered) and
outcomes.'®

In conclusion, we estimated that
around 1.7 billion children and ado-
lescents worldwide did not have access
to surgical care in 2017. Most lived
in low- and middle-income countries
where children and adolescents make
up a disproportionately large fraction
of the population: less than 8% of the
paediatric population in these countries
has access to surgical care. Future pri-
orities for research include developing
specific metrics for assessing paediatric
surgical access, delivery and outcomes,
and clarifying how limited access to
surgical care in the poorest regions of
the world affects child health, espe-
cially mortality in children younger than
5 years. Efforts to scale up surgical care
in low- and middle-income countries
should consider the needs of children
and adolescents. H

Competing interests: None declared.
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Résumé

Estimation du nombre d'enfants et d'adolescents n'ayant pas accés a des soins chirurgicaux

Objectif Estimer le nombre d'enfants et d'adolescents, a I'échelle
mondiale, qui n'ont pas acces a des soins chirurgicaux.

Méthodes En utilisant les données démographiques de 2017 des
Nations Unies et des données internationales de 2015 sur I'accés
aux soins chirurgicaux, nous avons évalué le nombre d'enfants et
d'adolescents de moins de 19 ans, a I'échelle mondiale, qui n'ont pas
acces a des soins chirurgicaux sirs, abordables et en temps opportun.
Nous avons regroupé les pays en suivant la classification par niveau de
revenu de la Banque mondiale, et nous avons calculé la proportion de la
population n'ayant pas acces a des soins chirurgicaux a partir d'une étude
réalisée par la Commission du Lancet sur la chirurgie dans le monde.
Résultats Environ 1,7 milliard (intervalle de crédibilité de 95%:
1,6-1,8) d'enfants et d'adolescents n'avaient pas acces a des soins
chirurgicaux en 2017. Ce probleme frappe de maniere particulierement
écrasante les pays a revenu faible ou intermédiaire, ou les enfants et
adolescents constituent une part disproportionnellement importante

de la population. Par ailleurs, 453 millions d'enfants de moins de 5 ans
n'avaient pas acces a des interventions chirurgicales vitales de base.
Selon les criteres de la Commission du Lancet sur la chirurgie dans
le monde, dans les pays a revenu faible et dans les pays a revenu
intermédiaire, respectivement, moins de 3% et moins de 8% de Ia
population pédiatrique avait accés a des soins chirurgicaux.
Conclusion |l existe des carences considérables en termes de
disponibilité des soins chirurgicaux pour les enfants dans le monde,
plus particulierement dans les pays a revenu faible ou intermédiaire.
De nouvelles recherches devraient étre menées sur la conception
de mesures spécifiques pour évaluer l'acces aux soins chirurgicaux
pédiatriques, la prestation de ces soins et leurs résultats et sur la maniere
dont un acces limité aux soins chirurgicaux dans les régions les plus
pauvres du monde affecte la santé des enfants, en particulier la mortalité
des enfants de moins de 5 ans.

Pesiome

OueHKa KonnuecTBa AeTeil M NOAPOCTKOB, HE UMEIOLMX JOCTYMNa K XMPYPrinyeckoi NomMmoLym

Llenb OueHka konmnyectsa geTen 1 NOAPOCTKOB BO BCEM MUPE, He
MNMEIOLLMX JOCTYNA K XMPYPrMYeCcKon NOMOLLN.

MeToAbl ABTODbI OLE@HWAN KONNYECTBO AeTel 1 NOAPOCTKOB
mnagwe 19 neT Bo BCeM MVpe, He MMEIOLLMX JOCTyNa K 6e30MmacHon,
LOCTYMHOW 11 CBOEBPEMEHHOW XMPYPrYeCKOn MOMOLLM, ONMPAACh
Ha femorpadurdeckue gaHHble OOH 3a 2017 roa 1 MexayHapoaHble
[laHHble O JOCTyNe K XMpyprnyeckor nomoluwm 3a 2015 rog. CTpaHbl
Obiny pasaeneHsl MO rpynnam AOXOAOB COMacHO onpefeneHuio

BcemnpHoro 6aHka, nocne yero aBTOPbI paccynTanv Aosio
HacefeHns, He MMeloLwero 4oCTyna K XMpypruyeckomn nomoLLu,
Ha OCHOBaHWW WUCCNEA0BaHNA, NPOBeLEeHHOro Kommncenen no
rnobanbHONM XMPYPrav »KypHana Lancet.

Pesynbtatbl [1pyimepHo 1,7 Munnnapaa aete v noapocTkos (95%-
n N: 1,6-1,8) BO BCEM MUpPE He MMeNn AOCTyNa K XMPYpPriyeckom
nomouwm B 2017 rogy. B abconoTHOM 6ONbWIMHCTBE Crlyyaes
TakoW HefjoCTaToOK AOCTyMNa XapakTepeH ANA CTPaH C HU3KKMM 1

Bull World Health Organ 2019;97:254-258| doi: http://dx.doi.org/10.2471/BLT.18.216028 257
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CPEAHVM YPOBHEM AOXOAQ, rAe AETU M NOAPOCTKM COCTaBAAIOT
HenponopLMoHanbHO 6oMblUYIO AOMI0 HaceneHua. Kpome Toro,
453 MUNNVOHa feTel mnagwe 5 neT He Uvenu AocTyna K 6a3oBon
XNPYPruvecKkoli NoMoLLY, HEOOXOAMMOW ANA CMACEHUA XKN3HU.
CornacHo Kputepusam Kommnccum no rnobanbHOM XMpyprimn »KypHana
Lancet, meHee 3% [ETCKOro HaceNeHna B CTPaHax C HU3KMM YPOBHEM
oxofda 1 MeHee 8% B CTpaHax C ypOBHEM OXOAa HIKe CpeaHero
MIMEIOT OCTYN K XMPYPIrMYECKOM MOMOLLM.

Bhargava Mullapudi et al.

BbiBoA B MVMPOBOM MacluTabe MMETCA 3HauuTeNbHble NMpobensbl
B [JOCTYMHOCTW XVPYPrMYecKor NoMOWm Ana AeTel, B YaCTHOCTM
B CTpaHax C HU3KUM 1 CpeHMM ypOoBHeM aoxoaa. B Oyayuiem
HeobX0AMMO COCPEAOTOUMTL YCUINA UCCNeoBaTeNeN Ha pa3pabdoTke
0COObIX Mep AN1A OLeHKM AOCTYMHOCTU [ETCKON XMPYPrinyeckom
MOMOLLY, MPAKTUKM OKa3aH1sa Takvx YCIyr U UX UCXOMOB, a Takke
Ha MPOACHEHNM B3aVMOCBA3M MeXAY OrpaHMYeHHbIM AOCTYMOM K
XUPYPrnyeckol MoMOLLM B GeAHENLIMX CTPAaHAX MMPa 1 300POBbEM
JieTel, 0COBEeHHO Kak OH BNIAET Ha CMEPTHOCTb [leTel MiafLe 5 neT.

Resumen

Estimaciones del numero de nifos y adolescentes sin acceso a la atencion quirurgica

Objetivo Estimar cuantos nifios y adolescentes en todo el mundo no
tienen acceso a la atencién quirlrgica.

Métodos Estimamos el nimero de nifios y adolescentes menores de
19 afios en todo el mundo sin acceso a una atencién quirdrgica segura,
asequible y oportuna, utilizando datos de poblacion para 2017 de las
Naciones Unidas y datos internacionales sobre el acceso quirdrgico en
2015. Clasificamos a los paises por grupos de ingresos del Banco Mundial
y obtuvimos la proporcion de la poblacién sin acceso a la atencién
quirdrgica de un estudio de la Lancet Commission on Global Surgery.
Resultados Se estima que 1.700 millones (intervalo creible del
95 %: 1,6-1,8) de nifos y adolescentes en todo el mundo no tenian
acceso a la atencion quirldrgica en 2017. La falta de acceso se
produjo abrumadoramente en los paises de ingresos bajos y medios,
donde los nifos, nifias y adolescentes constituyen una fracciéon

desproporcionadamente grande de la poblacion. Ademés, 453 millones
de niflos menores de 5 afios no tienen acceso a la atencidn quirdrgica
bdasica que salva vidas. Segun los criterios de la Lancet Commission on
Global Surgery, menos del 3 % de la poblacién peditrica de los paises
de bajos ingresos y menos del 8 % de los paises de ingresos medios-
bajos tenfan acceso a la atencién quirdrgica.

Conclusion En todo el mundo habfa considerables diferencias en la
disponibilidad de servicios quirdrgicos para los nifios, en particular en
los paises de ingresos bajos y medios. Las investigaciones futuras deben
centrarse en el desarrollo de medidas especificas para evaluar el acceso
quirdrgico pediatrico, la natalidad y los resultados, y en aclarar como el
acceso quirdrgico limitado en las partes mas pobres del mundo afecta la
saludinfantil, especialmente la mortalidad en nifios menores de 5 aAos.
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